Increasing numbers of international students require Japanese universities to provide mental health support as one of their primary responsibilities. The problem with the provision of such support is that the stigma of mental disorder causes many individuals to avoid seeking help. We aim to clarify the association between stigma and mental illness to develop anti-stigma education. We performed a crosssectional observational study. The target population comprised international students enrolled in a Japanese university. Online questionnaires were used to assess self-stigma, perceived stigma, recognized knowledge of schizophrenia and depression, gender, country and region, general mental health status, parents' income, non-clinical and clinical help-seeking attitudes, and Japanese and English language ability. Logistic regression model was used to estimate odds ratios (ORs) for self-stigma and perceived stigma after adjusting for the above factors. A total of 119 students were invited to participate, 61 (51.3%) of whom were enrolled. Students with good knowledge of depression/schizophrenia did not indicate more severe self-stigma compared with those without such knowledge. Students with good knowledge of schizophrenia indicated more severe perceived stigma compared with those without such knowledge (OR 3.78 [95% confidence intervals; CI,). Students with good knowledge of depression indicated less severe perceived stigma compared with those without such knowledge (OR 0.31 [95% CI, 0.10-0.94]). In this study, among international students, higher perceived stigma was associated with knowledge of schizophrenia and lower knowledge of depression.
INTRODUCTION
The number of foreign students studying in Japan is increasing rapidly under the nation's globalization policy. Some international students suffer from mental disorders, such as adjustment disorder, depression, and acute psychosis, due to acculturation difficulties including culture gaps. [1] [2] [3] Problems stemming from these mental disorders require urgent attention so that international students can obtain early mental health support. 4) However, there is a stigma associated with mental illness that leads to delay in help seeking behaviors. [5] [6] [7] Goffman discussed how the stigma of mental illness could be invisible. 8) ; that is, the stigma could blemish an individual's character through mental manifestations. Previous research suggested that the stigma of mental illness is associated with individual attributes; more specifically, males are stigmatized more severely than females, and younger people more so than elderly people. 9, 10) Additionally, the stigma of mental illness is affected by individual background factors such as one's social, economic, and educational status. 11) Stigma is considered to be related to mental health well-being. Some previous research suggests that public stigma or perceived public stigma are associated with depression. 6, 12) Their research suggest that social acceptance of people with mental health problems negatively correlated with national suicide rates in 25 European countries, and that the levels of stigma vary among different countries. 13) However, another global study found no such differences. 14) Thus, there has as yet not been sufficient into global differences in levels of stigma.
Goffman explained that a language of relationships, rather than attributes, is really needed to understand stigma. 8) In other words, stigma has been defined in terms of relationships, and should be treated as such.
15) The impact of stigma is twofold as it includes negative beliefs about a group or the self. 16 ) Personal stigma involving negative belief about the self is divided into three groups: 1) Self-stigma, 2) Experienced stigma, and 3) Perceived stigma. 15) Experienced stigma mainly means experiences of discrimination. Self-stigma refers to what one thinks about mental disorders. Perceived stigma refers to one's thoughts about how society views mental disorders. However, the differences between self-stigma and perceived stigma have not been made clear.
As yet, no study has mainly focused primarily on stigma among international students after considering possible confounding factors. Here, we address stigma to develop proper anti-stigma education program. In this investigation, we aim to clarify what factors are associated with self-stigma and perceived stigma among international students.
MATERIALS AND METHODS

Study Design
We conducted a cross-sectional study administered via questionnaires at a single institution.
Study Participants
The target population comprised all newly entered international students registered at a certain University in Japan for the 2014 autumn semester.
Questionnaire Survey
All questionnaires were presented in English, because it is an international language. The questionnaire contained items about the students' attributes, such as age, gender, nationality/region, department affiliation, and parental income. In addition, we assessed how often international students visited the International Student Mobility Division or used the advisory services provided in the International Center. The International Student Mobility Division supports international students' daily and school lives, while the advisory services provide students opportunities for health consultation with multiple doctors. This information was introduced by the university upon the admission of the international students. Actual usage of the services provided by the International Student Mobility Division reflected the international students' support-seeking behaviors towards non-clinical issues, whereas their actual usage of advisory service reflects their support-seeking behavior towards clinical issues. Furthermore, we considered language ability in terms of acculturation and language fluency. 17) Questions about Japanese and English language abilities were based on the Common European Framework of Reference for Languages.
To assess self-stigma, we used the Self-Stigma of Mental Illness Scale-Short Form (SSMIS-SF) consisting of 10 items; for example, "Seeking psychological help would make me feel less intelligent." 18) To assess perceived stigma, we used the Link Stigma Scale; this scale consists of 12 items, for example, "Most people believe that a person who has been in a mental hospital is just as intelligent as the average person." 19, 20) We adopted the 6-item Kessler Psychological Distress Scale (K6) to measure general mental health.
21) The K6 is both multiculturally appropriate. We inquired about knowledge of mental illness, specifically, schizophrenia and depression. This self-report questionnaire uses a 4-point rating scale, The SSMIS-SF, Link Stigma Scale, and K6 are standardized measures that are freely available for use without permission.
Statistical Analysis
We established self-stigma and perceived stigma as primary outcomes; accordingly, these were the dependent variables in the analysis. On the other hand, we identified additional factors to use as independent variables to calculate their associations with the primary outcomes. For each of the stigma scales, participants were divided into two categories based on scored above or below pre-determined cutoff scores. Cutoff scores were also used to create dichotomous categories for most of the independent variables, apart from global regions and countries. Therefore, we performed logistic regression model to estimate the odds ratios (ORs) and their 95% confidence intervals (CIs).
Previous research measured SSMIS-SF scores, and found means of 34.0, 26.2, and 32.5, respectively, on the scales that ranged from 10-50 points. 22) We determined a cut-off score of 30 points based on these references. Regarding the Link Stigma Scale score, the cut-off of 32 points on a scale with a ranging from 12-48 points was used to divide participants into 2 groups according to a previous distribution for this scale. 23) We classified Asia into three regions of China, the Republic of Korea, and other Asian countries based on the international students' mother countries. Regarding the K6, 14 points ranging from 6-30 points was used to divide participants into 2 groups based on the optimal cut-off points. 24) Language ability was divided into 2 groups based on the achievement of "Independent User" status, and the other variables were divided into 2 groups as well.
We determined the following order of analysis. First, we tested the relationship between selfstigma and perceived stigma. If the stigma scales were significantly related, both variables would be submitted together into the same analysis models. Then, we used analysis of covariance to assess self-stigma and perceived stigma among the global regions and countries. Finally, other variables would be submitted into the analysis models to adjust for the following confounding factors: gender, country and region, knowledge of each mental illness, mental health status, economic status, non-clinical and clinical help-seeking attitude, and Japanese and English language ability.
Analyses were performed using Stata 14.2 software (Stata Corporation, College Station, Tex., USA). All tests of significance were 2-tailed, and p values < 0.05 were considered statistically significant. This investigation was approved by the Ethics Committee of the Kyoto University Graduate School of Medicine (E2265).
RESULTS
A total of 119 newly admitted students for the 2014 autumn semester were invited to participate. These are the details of the programs: 52 students from the International Education Program, 26 from the General Exchange Program, 19 from the Japanese Studies Program, 15 from the Intensive Japanese Language Course for the Monbukagakusho Scholarship, and 7 from the Japan-Korea Joint Program (Science and Engineering). Of these, 61 (51.3%) were enrolled in this study (Table 1) .
On the other hand, 58 newly admitted students did not participate in this study. These are their native regions: European Union 22 (18.5%), China 8 (6.7%), Republic of Korea 10 (8.4%), Other Asian regions 8 (6.7%), Central and South American regions 2 (1.7%), North American regions 8 (6.7%), Oceania 0 (0%), and Others 0 (0%). A detailed summary of the self-stigma descriptive statistics is as follows: observation number 57; mean score 28.4 (Standard Division: SD = 3.10); maximum/minimum score = 35 / 19. A detailed summary of the perceived stigma descriptive statistics is as follows: observation number 56; mean score 31.0 (SD = 2.28); maximum/minimum score = 37 / 24. We described a simple scatter plot between self-stigma score and perceived stigma score (Fig. 1) . The correlation between perceived self-stigma score and self-stigma score was not significant (r = 0.024).
We illustrated the plots for the self-stigma and perceived stigma score among the global regions and individual countries ( Fig. 2 and 3 ). There were no significant differences among regions and countries in either self-stigma or perceived stigma (p = 0.30, and p = 0.25, respectively).
We illustrated the K6 score distribution of with a bar chart (Fig. 4) . A detailed summary of these descriptive statistics as follows: observation number 60; mean score 10.9 (SD = 3.43); Values are expressed in numbers (percentage except Standard Deviation). maximum/minimum score = 21 / 6. Individuals with a K6 score of 14 or more were said to have mental health risks; these people normally represent 10% of the general population. In this study, 18.3% (11 / 60) of the sample scored over this threshold.
Factors associated with self-stigma are shown in Table 2 . Students having good knowledge of either schizophrenia or depression did not have more severe self-stigma (OR 1.05 [95% CI, 0.37-3.00], and OR 1.27 [95% CI, 0.44-3.71], respectively). Additionally, none of the other factors was associated with either more severe perceived or self-stigma. Factors associated with perceived stigma are shown in Table 3 . Students having good knowledge of schizophrenia had significantly more severe perceived stigma compared with students not having such knowledge (OR 3.78 [95% CI, 1.21-11.78]). However, students having good knowledge of depression had significantly less severe perceived stigma (OR 0.31 [95% CI, 0.10-0.94]).
Fig. 4 Distribution of K6 scores
Cut-off score set at 14 points.
Table 2 Factors associated with higher self-stigma
The group with higher self-stigma score (more than 30, n = 24) (%)
The group with lower self-stigma score (less than 30, n = 33) (%)
Crude odds ratio (95%CI) (n = 57)
Adjusted odds ratio (95%CI) (n = 55) As a result of adjusting all displayed factors for each other by multivariate logistic regression analysis, each factor indicates an independent value for the adjusted odds ratio. †grade4; Know well, grade3; Know a little, grade2; Don't know very much, and grade1; Not at all.
DISCUSSION
The results of this investigation clarified associations between perceived stigma and knowledge of each mental disease among international students. From these results, it is possible to describe the correlations among two kinds of stigma, global regions and individual countries, and mental health status, as is detailed below.
Correlation between Self-stigma and Perceived Stigma
The results suggested no significant correlation between self-stigma and perceived stigma, which was in contrast to results from a previous study. 7) We speculate that this investigation, which used the same questionnaire, may have changed the subject of their survey of self-stigma and perceived stigma. As such, this result might not correlate with individual questionnaires responses for each stigma.
Self-stigma and perceived stigma did not significantly differ among the global regions and individual countries. Previous sporadic research controversially suggested different levels of mental illness stigma among several countries. [25] [26] [27] [28] On the other hand, global surveys of 20 or more countries have not shown significant differences. 13, 14) Our survey was also conducted on a vast global scale; therefore, it is not surprising that we achieved similar results.
The Risk of Mental Health for International Students
The K6 score results suggest that international students did not have complete mental health well-being. With the K6 cut off point of 14 or higher, it is assumed that approximately 10% of the general population experience mental health risks. We suggest that the proportion is higher among international students (18.3%; see Fig. 4 ). This might be because the new international students were tired and anxious just after their arrival in Japan. On the other hand, there was no association between both stigma and mental health status. A previous randomized control trial of anti-stigma education resulted in no improvement in K10 scores after anti-stigma education with e-learning. 29) Accordingly, mental health status may affect stigma later. We previously interviewed local students before arrival who participated in an international exchange program; we found that they were noticeably exhausted. 30) This exhaustion may enhance mental health risk for international students. Therefore, we suggest mental health screening by physicians before participation in a study abroad programs. 30) Furthermore, we recommend anti-stigma education focused on increasing knowledge of mental illnesses.
Association between Stigma and Knowledge of Mental Illness
Self-stigma might not be affected after knowledge of either schizophrenia or depression is acquired. However, perceived stigma might increase after knowledge of schizophrenia is acquired. Additionally, perceived stigma might decrease after knowledge of depression is acquired. Many people can better understand symptoms of depression. In contrast, many people have difficulty understanding symptoms of schizophrenia. This is because they are aware of the danger and unpredictability of schizophrenia compared to depression. 31) Some previous research suggested that the perceived stigma of schizophrenia is more severe than that of depression. 32, 33) Furthermore, the stigma of schizophrenia is enhanced when causative biological factors are clarified. [34] [35] [36] [37] In other words, increased psychiatric awareness increases the severity of the perceived stigma of schizophrenia.
32)
Anti-stigma Education
Our results suggest that anti-stigma education has great difficulty in reducing the perceived stigma of schizophrenia. Previous research involving a meta-analysis of randomized controlled trials supports this finding. 38) To solve this dilemma, we suggest an improvement in education centered on mental health literacy, showing that mental stress that can promote the onset of schizophrenia. We also believe it necessary to increase knowledge of depression to prevent it. Thus, we recommend a more thorough examination of international students before they enroll in the academic program to provide greater enlightenment concerning their unique cases. To this end, we aim to launch an anti-stigma education campaign.
Study Limitations
As with any study, some limitations must be acknowledged. First, the population of our study has three problems from the viewpoint of internal validity. A cross-sectional observational study cannot reveal causal relationships. The findings of this study reveal only associations between perceived stigma of schizophrenia or depression and having knowledge of schizophrenia or depression, respectively. Therefore, the results of this study may be contaminated with selection bias because of country and regional differences, especially concerning China and the North American regions, between participants and non-participants. We also have subjective problems with another aspect of internal validity. Response biases might distort the self-administered questionnaire results as a result of subjective impressions, especially, concerning the questionnaire assessing knowledge of schizophrenia and depression. Perhaps, subjective recognition of these illnesses might only indicate a broad interest in them. [39] [40] [41] [42] Second, there is a problem in terms of external validity. This study may not be representative of all international students in Japan. For instance, Chinese students make up the greatest numbers of international students in the country: At the university, 895 out of the 1,887 international students (47.4%) in October 2014 (data not shown) were Chinese, while overall in Japan, 94,399 out of 184,155 international students (51.3%) in May 2014 were Chinese. 39) In our survey, however, only 18 of the 61 students (29.5%) were Chinese.
43)
Conclusion
Despite its several limitations, the findings of our current study still point coherently to the following conclusion: among international students, higher perceived stigma is associated with higher knowledge of schizophrenia and lower knowledge of depression.
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